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How Satisfactory Results May Be Secured 
with Compressed Air Locomotives 


o 


a) r 


d 02 
3 3 


'3 E 

s 8 

u 0) 
d OG 


bo 

3 


zz g 

x 

E c 

y ^ 


1 

oj it* 
E .c 

02 fee 

o 

U ' 
OG 

1 -a 


3 ' E 

02 .£ 


3 

02 


4-. OG 

0 ) o 

1 ) 3 


^ d 

*3 * 

o- X 
3 
p 
O 

G 
d 

E 


0) 

OG 


^ c c 
X 

H 




^ ° -c 

d 

o o 3 

3 og c 


<L> 

_ > 

o 

£ 

o 

o 

o 


a; 

_ > 

‘ 

o 

£ 

o 

o 

o 

-1 

(U 

_c 

f— 


U 

r •*= 




- v 

z og 

d rt 

+-> o 

- f 

x H 
d 

02 ■ 


,c ^ u 


2 E E 


1 § 


04 • 

G • 

j>, ' 

'E 


O 

OG 


02 P c 


4 OG 2 X 

•r rf c ^ 

c 3 

x 

u -*• 
d 


3 a> 
G OG 


O 

<3 ^ 


- O 
d -rt 
fee u 

3 u 

u - 

X G 
d c 
jg y 
y ,. 
c 3 

' M X 

J> s O 


y id 

Tj X 

r- O 


C c c 
a 

£ 3 ~ 


3 K 

C S' ~ 


X. 0) 
d ^ 
d _ 

og 2 
G 
O 

be OG 


d 

fee 

3 

3 
be 
d 
1 og 


G — ’- 
O C - 

% c r 

3 £ - 

X 

& G 
G £ 

3 .0 

fee be •' 


j* f 


^ og 

fee £ 


d o 

fee > 


0 s 

J-. 3 


a) fee 
fee > 


d o ~ 

> 0G X. 


d 02 


,X 2 O-i 


d d 

fee 3 


3 ' 
fee' 


y .£ 
~ 5 


o 

Vj -) 

C X 
pi d 

fee 5 


d 


y 

3 y 
•-* fee 


So^ 

-J i 


d 

fee 

3 .3= 

3 x 
^ d 

^ s 

^ 3 


^ -t 


d C 
42 




’£ v 

c y £ 


d JG 


3 


3 

fee 


G G 
d « 


O 3 C -- 


d - . 3 - 

> 3 d OS 

& w G g .2 

x feJ 3 ^ 

IE 3 5 ^ 

G G C x d 

C 3 G o 

r- d •— 

x b ^ E 

* : ° >8 = 


r/D 3 
-t JG 


3 : d 


£' o 
■y IE 
3 -*-* 


c d 
3 _- 

d* 


JZ 3 d 


3 - 
u r 

d ^ 
> x 
c d 

, -c -c 


d 0 
i- 

te ^ 


'E ^ 

.£? d 

d 

^ 3 
x 3 
3 O 
C 0) 


c £ -3 g 

b > S d 

~P ^ /i h-' 

•S 0 -S g 

3 d 0 O 

y .y. c 


g 5. 3 

O4 ZZ -3 d . 

A J - 1 bi o 

02 
3 

3 ^ X 

E <u " 

111 


d 

fee 3 

3 a 
be g 
0<J 3 


3 


_ _ fee 

&.S ? ■. 

u g fee , 

d 


3 


"1 8 

^ 3 JG 

h c 
pi y ^ 

g 2 c 


JG 

be 


fe’d noisog A\.i|s^ Auudtuo3 [>’03 >[0003 Il!I\[ jo souuu ui Sui^BJodo ‘oai^oiuoooj oSujnuq uiuiu p?oidAj y 




2 

Z) 

X) 


& -5 

u-> T 


3 

< 


3 O 
c JZ 


g c 
o £ 

XI J" 


£ 


be 


£ 4/ 

c ., 


■r. 


X. 

X 


be c 


jb 

v 


V 3 
.2 a* 


be 


bn <d 


3 .i? 

3 5 3? 
be£ £ 
X £> _ 

£ S C 


b;: 


o 


r- 'J. 

3 S. 

r o 


be £ 
o ^ 

Ob r— * 

w a; 

“ 5: 

.3 3 J 
3 ^ 

£ £ 
J- c 

O CJ 


fi 5 I! § 

X u O C 3 

gall X 

oc o b» 3 


y cj o k 
- P x oj 

> & ~ s 

‘5- -— “ 

« 3 j-; 

X x *5 


a o 
3 £ 
be - 

3 T. 
X f 1 
O 


- § 
•J) '-> 

% £ 
.3 v 

■ 3 O 


3 - 

cr ^ 


ay 3 , 
o= x r 

- be 


s a 

5 -0 • 
C1 c 


O 

£ 


ZJ 

Jb 


<u 

o= 


p. p 
cj rt 

C/5 C 

c - 


X 3 


C £ 
C> 3 


O 

<y ~ 
-c ,- 


3 

3 

&* P 
C 2 

c ^ 

ci* CD 
’rJ 0 ) 


3 

cr* 


CD y 3- r 


C 3 ^ P 3 

^ fc ^ ' £ 

x Ph t/- o 
3o .£ £ 

r. w ^ 

>' bC g £ "; 
^ 3 g ^ « 

c *3 gw 3 
y .5 6 y o 

--i 3 b y . 3 


X . 

be ■ 


r* 

3 


Q-'g 

B g 

3 C 
3 *r 


4/ 

og 


a> 

3 • 

J- 

be ■ 


c 


3 • 

4) *_T 
oc c 4 

X g ' 
.3 be 

^ s . 


c -* 
x 5 
a P~< 
*c cr, 

c £ 


3 C 
/. 3 

p £ 


3 : 


C bfi r 

3 C 3 


£ E 


. G 3 

w 0 ^ 

3 3.. 

O 3 K^l 

X £ & 


Cf 0 (j 

<U 3 *_. r-< 

u o c 
y \n <d 3 

^ .$2 o r 

S £ o 

O 
3 


0) 


3 be o 


o 


o be o 
3 CD T 


T3 

<D 

C 

. BP 

* c75 
(U 

a 


c 

a3 


a- = 


<D 


O 

X 


04 

1 -. 

c 


O .0 
3 3 


£ X r 

s ? s 

u o ^ 
II I! N 

V w ^ 


£ ~ 

£ *be 


be x 
3 

a 3 


be 

c 

’c , 
be • 


i> 

rC 


2 w 

o c (/■; 

3 5 J *C 
bC u H 
3 o £ 


5 § 

sb Cl 


o oc 

3 3 
c 

be w 


be r 
3 c 


X 3 


41 is 

^ 0) 
Jb 
t ^ 

'£ S 

OC 


. Ob 
3 




3 

x ^ 
3 *5 
3 

‘3 *~ 

£ 


_ re o 

3 (y X 

£ ^ £ 

be x be 













3 

be 


■3 

P 

72 

02 

be 

3 

4) 

4) 

72 

’d .3 

42 

3 


42 


X 

3 

3 

C2 

^ 72 

> 

72 

H . i 

X 


3 


O 

o 


be £ 

G 

Ph 


’> 

3 ^ 

3 

3 

72* 

02 

02’ 

’5 02 
X x 


be ' 
3 


X. 

be 


3 C 


»- Cm 
02 

Hi 3 


jr cs be 

2 g c 

•-< 72 O 

72 r-J ■“* 

« .2 « 


O 

> 

£ 

Ui 

(/) 

W 

« 

C£ 

< 


c 

o 

E 

o 


~ ^ « 
X g g 

2 E -5 


W 

K 

h '■ 


^ S 


to 

02 

3 

=3 

4-1 

03 

CJ 

Uh 


3 

O 

3 

G 

-3 

O 

02 


4> 


42 

_C 


>% 

-Q 


~D 

03 


3 

03 

I 


< 

-o 


42 

£ 

o 

C/) 


a 

g 

5 

U 

O 


o 

E 

E 

o 

a 


>> 

c 

id 

a 

e 

o 

(J 


u 

e 

o 

CL 

3/ 

X 


o 

S 

o 

o 

o 

-J 

<u 

_c 

H 


a> o 

*d u-i 3 G 

(Tt iT» n 2 

3 


O 

u .b 
o U 

D a> 

a -5 

3 


x: * -g E 


<D 


c 

Q-< p 
_. 3 
3 O 

>, 32 

O < 


*3 
a 
3 
3 

a, o 


5 ^ 

3 cl 
x: o 


be a 

T3 3 
42 X 
7 2 

3 

C 3 


0) u 
x 


< 


o be 

O C 

4) 


CO £ 

OJ *5 

> c 


o 

3 

3 

"3 

3 

3 


be 


(J) 3 
£ 3 

< d 

H r* - 

uj E ^ 

O is o 

< pH £ 

« U H 
O « 

"> |l 

< t 2 

S .5' S- 


g "L 

K u 

3 j= 
■= 8- 
.2 u 
3 3 
E » 
S -2 

3 

Ph 3 

-d 0) 


^ 55 
o 


C/3 C 

3 ^ 
3 

O 3 

~ g 

3 . , 

1) «w 
^ -3 

b H 


'd 

a 


° 3 

g- 3 

£ ■= 

3 3 
T2 ^ 

3 <u 
3^3 


43 d 
3 3 

o* E 

4-» 

hi 4 ) 
<U 3 
+■* 3 


3 O 
,3 3 


1 « 


3 

O 0 ) 

t; | 

a) 'V 

Ph 3 
« 3 


G ^3 
C 3 
O 3 


0 > •/ 
be — 


0 ) 

X! 


OT P, 3 
0 ) 3 

3 bt " 
3 

T3 ^ *5 


a, 

be 

3 

£ 

3 

o 


G y 


3 3 

3 3 

3 3 
O 3 


3 

d o 
9 -3 


<D 


x: ^ 
Ch w 

OJ 

• x 
P. 3 
3 D* 
. 3 
"d o 


’ cn d 

W3 C3 

a> rr 
a 

be 3 

3 

'be ^ 

3 3 

cd P 

^ 3 

S-i 
d 


O 

X 

i) 

"d 

3 

O 

3 

3 


£ -5 

P-< ■ | . 


g .H 
f -E 
C 2 ? 


p o 

I £ 

o _ 


. OJ 

5 ^ 

3 


72 


3 


■g 

II 


3 

<U 

fee ' 


o> p 

3 X 

£d a 
G 

3 

3 


72 73 -H 

d2 C d 
a) 3 ? 


3 

O 

T 2 


3 

3 ' x: - 

1,0 " H 

x: « 


be .5 

3 3 

d 3 
V c> 
!> ^ 
X 7) 


•p 3 
J# 3 

.£ d3 
3 

d -p 


be 

3 


d Ph .« 

'd ^ 33 
0^0 
XI 


A 

3 

4) 

O 

3 

72 


3 

3 

3 



3 

02 


3 

-d 

42 

Ph 

X4 

3 

02 

x: 

o 

be 

*“* 

3 


m 

3 

3 

72 




<3 

3 


3 


O 

3 


3 


SC 

42 

72 

bo 

3 

wT 

3 

3 

is 

02 

3 


O 

3 

3 

c 

Xid 

_ 

73 

72 

42 

42 

02 


x: 

<D 

E 


3 


5 2 ! 

^ Ph 

s ^ 

<u d 

6 - 
3 a> 


Ph 3 
XT 72 

be g 

t-3 


•d 

3 


P< ^ 
bo g 

3 -3 


g 3 ! 


<D 7) 
3 **- 
£ ^ 


-3 'H-. 

E - 1 ^ 


3 


. Hi :n X <D 
t3 a o *3 £ 


Hi 


£ ■ 


a> a> o m <d 

— * 3 C/2 4> f + -| 

X l cb 


3 4) 

3 

£ p- 

bo bo 
3 a 
2 22 
& o 

■d ^ 
aj a> 
T3 ^0 


w 

> 

-1 

< 

> 

(X 

o 

H 

to 

a 

z 

< 

o 

2 

u ' 

D 

Q 

W 

(X 

o 

H ■ 
< , 
£ 
o 

H 

C3 

< 

w 

X • 
H ■ 


« S T) 

^ ^ (S 
° T) 


bO 

2 » ? c 

4) -tj ^ & 

bc^’s.o 

3 to 72 dJ 

o 


aj 


— , 3 

a; 0 ) 


be 

*3 -3 
d 3 

h: 

o 

cu 

’be ^ 

3 

3 3 

o 7) 

cu 

U. 4) 

a) 'D 


x: 

3 

42 

42 


3 

3 < 

3 +j 
3 02 

C3 X2 

“ b 0 

3 j-4 

4) 


3 o 
3 3 
O X 
CX .. 


72 

•d 02 
3 x: 
3 '*"* 

& g 

o 3 

ir> $. 


o be 


x 

3 

3 


THE THROTTLE VALVE we use is of special design. We 
tried the ordinary double-seated locomotive type of throttle valve, but 
found difficulties in its use, so we designed a single-seated balanced valve 
which after a few experiments has been found extremely well adapted to the 




Throttle Valve for Two-tank Motors 
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PLAN OF HAULAGE ROADS 
CAMBRIA STEEL CO.'S ROLLING MILL MINE 


Sen 1<\ 2100 ft . - 1 iii'h. Grades var i able b'M wmi limits < d‘ tK agui nst 

IMjm* line shown in heavy black line. loads and \\\' c in favor of loads. 

Minimum radius of curvature. 35 lcet. Kail, 35 lbs. per yard. 


Gauge of track. 3 feet. Weight, ol empty car, 1700 lbs. Weight of load (Ml ear. MDu lbs. 
Output per day of 10 hours, jSDo to 3000 tons. 












PROFILE OF ROAD AND OTHER DATA 

HORIZONTAL SCALE, l"=»1200 FEET 
VERTICAL SCALE, l"«120 FEET 

§ WEST SIDE SLOPE No. 2 

DRIFTON COLLIERIES 
|» Coxe Bros., Inc. Drifton, Pa. 

- u 


Weight of empty car, 30(H) lbs. 

Weight of loaded car, 10000 lbs. 

Weight of rail, 00 lbs. per yard. 

Gauge of track, 43 inches. 

Minimum radius of curvature, 35 feet. 
Number of cars hauled in 10 hours, 300 to 400. 
Number of cars per trip. 14 to IS. 



Direction of loaded cars 
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PLAN OF MOTOR ROADS AND OTHER DATA 
G. B. Markle & Co.’s Highland No. 5 Mine 

Seale, 1000 feet ~ l ineli 
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THREE-STAGE LOCOMOTIVE CHARGER. 
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